OBJECTIVE: To investigate the clinical outcome of patients with hip or femur fractures sustained while travelling, depending on the place where surgery was performed (abroad or in Switzerland). METHODS: This was an ambispective cohort study of 90 patients in two groups. Outcome measures were: number and type of complications, impairment of walking ability at six months compared to the preoperative state, and chronic pain with ongoing use of analgesic medication at six months RESULTS: A total of 62 patients were transported to be operated on in Switzerland, and 28 patients received their surgery abroad. Age and gender distribution of the two groups were comparable, as was comorbidity status. A total of 64% of patients operated on abroad suffered one or more complications, as compared with 37% of patients operated on in Switzerland (p = 0.01). Logistical regression showed no evidence of an association between the variables investigated as possible confounding factors and the outcome, the place where surgery was performed (abroad or at home), was the only predictor of complications in general and of a reoperation in particular (95% confidence intervals 1.55-13.7 and 1.39-41.25, respectively). When compared with their preoperative state, 89% of patients operated on abroad reported some postoperative walking impairment, compared with 57% of patients operated on in Switzerland (p = 0.004). A total of 59% of patients operated on abroad had to use analgesic medication intermittently or regularly six months after surgery, as compared with 35% of patients operated on in Switzerland (p = 0.03). CONCLUSION: Swiss patients with hip or femoral fractures sustained while travelling in a foreign country had fewer complications and a better functional outcome if repatriated and operated on in Switzerland than if operated on abroad. The reasons for this unexpected result remain unclear. Medical, ethnic and psychological factors could well play a part. These results need further clarification and should be tested in larger studies with different pathologies.
Introduction
Swiss people like to travel. In 2009, amidst the looming world financial crisis, the 6.28 million inhabitants of Switzerland over the age of 15 completed 10.2 million international travels, the majority of which were for tourist and recreational purposes. Of these, 3.2 million travels were to destinations in Southern Europe, and 1.2 million travels were to destinations outside of Europe [1] . Of the travellers, a sizeable percentage were 65 years and older, reflecting the fact that older people are healthier and wealthier than in the past [2] and that recreational travelling seems to be a part of their lifestyle [3] . When comparing Swiss federal statistics between 1998 and 2009, the increasing number of travels by older people is easily recognisable [4] . Many of these travellers take out travel insurance covering different travel risks, often including benefits for repatriation in the case of a medical problem. A current compilation shows at least thirteen different insurance companies in Switzerland offering packages which are easily and cheaply obtainable [5] . In the small print regulating repatriation in the case of illness or injury, many insurance companies employ the rather vague terms "repatriation if medically necessary" or "medically advised", or they demand that cases be processed and decided by their own physicians and call centres [6] [7] [8] [9] . Hence, repatriation decisions are always based on a mix of medical and socioeconomical parameters, with the economical interest of the insurance company often competing with medical wisdom [10] . This study was undertaken to investigate whether outcome data of patients with medical problems abroad could shed new light on repatriation decisions. For this, we looked at Swiss patients who had sustained a femoral neck fracture or femur fracture while travelling abroad. These injuries practically always need surgical intervention, the timeframe for which is somewhat controversial, but is usually given as 6 to 12 hours for femoral head-saving procedures, and 24 to 48 hours for hip replacements and femoral osteosyntheses [11] [12] [13] [14] . Typically, a call centre confronted with these pathologies has to make the decision as to whether the patient should be operated on locally, within the recommended timeframe, and then transported back home some time afterwards, or if repatriation should be effected as soon as possible for surgical intervention at home, but with the risk of delayed surgery [15] . For femur fractures, Weber and Matter had already shown in 1997 that there are marked differences in timing and technique of surgical procedures between Switzerland and other countries [10] . However, the question of outcome depending on the place of surgical intervention has, to our knowledge, never been addressed before. It was always assumed that surgery in a dedicated facility abroad, with staff training, equipment and surgical procedures equal to Western European standards could be effected much sooner than surgery after repatriation to Switzerland, and should therefore yield at least comparative outcomes [16] .
Material and methods

Study design and setting
We tried to test this assumption by looking at the outcomes of patients with femoral neck fractures and femur fractures, depending on the location of surgical intervention. To do this, we designed an ambispective, single cohort study done in cooperation with the biggest Swiss air repatriation service (REGA, Swiss Air Ambulance). In 2008, the last year of our data collection, this service conducted just over 1,000 repatriations by jet aircraft and stretcher transports. REGA also provides a 24-hour, physician-staffed call centre for national and international medical emergency calls, follow-up services and transport logistics, providing support to an additional 2,000 patients and relatives in 2008 [17] . The study was approved under a waiver from the Trauma Audit Research Network. All patients gave their written consent before being enrolled. Written consent included participation in a structured interview conducted during repatriation, the permission for a follow-up phone call six months after the event and permission to obtain a copy of the discharge letter from the treating healthcare facility.
Selection of participants
Study participants were recruited from patients repatriated to Switzerland by either REGA jet aircraft or by airline stretcher accompanied by REGA medical personnel between 2003 and 2008. The majority of these repatriations were from Southern Europe or North Africa, with the rest coming from other European countries or from overseas. Participants were either patients who were flown home for operative treatment, or patients who had had their primary surgery abroad and were repatriated some time afterwards.
During the repatriation flight, patients were presented with a written explanation and summary of the study goals and asked if they would like to participate. Only patients who gave written consent were enrolled. This excluded patients who were too ill or mentally incapable to give consent. A total of 21 patients had to be excluded from the study subsequently for various reasons, detailed in table 1 below. Complete data sets from 90 patients could be obtained for analysis.
Methods of measurement
A questionnaire was designed for use by medical personnel during the repatriation flight. In it, personnel recorded age and sex of patients, together with patients' answers to questions regarding their health status before trauma: co-morbidities, medications taken, some acitivities of daily living, the use of walking aids, and the percentage of their professional activity (if any). From the transport data the receiving care facility in Switzerland was identified and subsequently contacted to obtain every patient's discharge letter. From information contained in these letters, the interval between trauma and surgery could be extracted. Furthermore, the number of days in hospital both abroad and in Switzerland was noted. Not all hospitals provided data, therefore we could not obtain surgical and/or length-of-stay data for all patients. For patients operated on abroad, the place of surgery was further differentiated between countries that belong to the "Mediterranean circle" (Europe South / North Africa) and countries lying outside of this region (Europe Rest / Overseas). From the information on comorbidity, a pretrauma CIRS score (Cumulative Illness Rating Scale [18] ) was calculated as a means of classifying patients' overall health status. Six months after trauma, a telephone interview using a structured questionnaire was conducted with all patients. The interview again contained questions regarding activities of daily living (ADL), need for continued pain medication, return to work (if applicable), and a question regarding complications incurred during the hospital stay and the six months between the accident and the interview. If a patient reported any complication -even those he or she thought subjectively of as such -the type of complication was also noted by the interviewer. However, complications were only admitted into the statistical database if they could be objectively verified (e.g. by a patient's discharge letter, by rehospitalisation or reoperation etc.). Patients who could not be reached on several attempts, or who had died during the six-month interval, as reported by relatives, were excluded from the study.
Outcome measures
Outcome measures were: number and type of complications, impairment of walking ability at six months, as compared to the pre-operative state, and chronic pain with ongoing use of analgesic medication at six months.
Statistical analysis
Characteristics of patients operated on abroad and patients operated on in Switzerland were compared with descriptive analyses. Differences between both groups were tested for statistical significance by χ 2 -test. The significance level was defined as p <0.05. Multiple logistic regression was performed to assess the impact of place of surgery on the occurrence of complications, on the need of re-operation and on walking impairment after six months, respectively, after control for potentially confounding variables (age, country, type of fracture, restriction in ADL). These potential confounders were chosen for various reasons: age and type of fracture have often been shown to have an influence on outcome [e.g. 26, 28, 29, 30] , ADL have been used for decades in clinical medicine to record and grade functional status [19] , and the parameter "country" was included to test for differences between the two groups of foreign countries (Europe South / North Africa vs Europe Rest / Overseas). Tables 1 and 2 show the characteristics of the two patient groups. Of 111 patients initially recruited for the study, a total of 90 patients could be followed up to the end and were subsequently studied. Three patients died during the six month follow-up period (table 1). All three deaths were reported by relatives who answered the phone instead of the patient when we tried to reach him or her for the followup interview at six months. The three patients had all been operated on in Switzerland. Their deaths were, however, attributed by the reporting relatives to additional pathologies (e.g. subsequent injury or accident); none was directly related to the operation or the time in hospital. Table 1 also shows that many of the patients operated on in Switzerland who had to be excluded from the study were much older than the average. Of the 90 patients included in the study, 62 patients were transported to be operated on in Switzerland, while 28 patients received their surgery abroad and were transported back home some time afterwards. The two groups were comparable in gender distribution. Age distribution differed slightly. Patients 75 years and older had a greater chance of having their surgery abroad. However, this difference did not reach significance level (p = 0.09, table 2). This tendency was obviously due in part to the recommendations given to patients by the REGA call center which was concerned about the danger of additional complications should surgery not be performed rapidly. The same tendency could be observed in the patients not included in the study (table 1) . However, age was no predictor of outcome, as can be seen in table 6. According to REGA, recommendation practices have since changed, not using patient age as an independent factor any more. It could also be shown that patients who had suffered their injury in southern Europe or North Africa were significantly less often operated on abroad (p = 0.006, table 2). This also reflects certain recommendation and decision practices, which are by no means unique or particular to Switzerland [10] . Parameters concerning activities of daily living (ADL) were evaluated in an abbreviated form. From the Barthel catalogue of ADL [19] , patients were asked about their ability to do house or garden work, to climb stairs, to kneel or bend, and to bathe and dress themselves. Patients who were flown back for surgery had a significantly impaired ability to climb stairs (p = 0.03, table 2). In all other ADL, the two groups were comparable (table 3) . Regarding overall health status prior to surgery, both groups were also comparable (table 4) . Time intervals between trauma and surgery differed substantially between the two groups, the patients in the "operated on abroad" group receiving their surgical intervention much sooner (mean value (MV) 1.5 days, standard deviation (SD) 1.6) than those in the "operated on at home" group (MV 3.2 days, SD 3.4, table 4). It should be noted that in the "surgery in Switzerland" group two patients received surgery as late as 12 and 20 days after trauma respectively. In one case, this was the consequence of MRSA quarantine measures in Switzerland, in the other, the patient had to have his aortic valve replaced prior to hip surgery. Interestingly enough, both patients recovered to their pre-operative physical status within six months after surgery, as reported by themselves during the interview. Of the patients operated on abroad, 64% suffered one or more complications, as compared to 37% of patients operated on in Switzerland. This was statistically significant (p = 0.01, table 5). When looking at the type of complication, the need for a second surgical intervention emerged as a major event (25% of patients operated on abroad vs 8% of patients operated on in Switzerland, p = 0.03, 
Results
Discussion
The finding that patients who were transported back to Switzerland for surgery had a better outcome than patients operated on abroad was unexpected, especially because this was not only true for complications but also for functional status and chronic pain. Prior to their accident, all patients in our study were in relatively good health (as expressed in their CIRS score, see table 3), and were physically quite independent when compared with typical profiles of Swiss patients with similar pathologies [20] . They were also younger. Busato and coworkers reported mean values for age in their patients with hip fractures of 79.5 and 81.7 years, respectively [21] . Our subgroup of patients with hip fractures had a mean value for age of 70.4 years. This could of course be expected, since we were looking at a population fit enough to travel abroad for recreation. These differences in age and health status meant that chances for a good outcome were possibly higher. The incidence of hip fractures (neck and pertrochanteric) varies considerably in different parts of the world [22] [23] [24] , over time [25] , and also depends on socioeconomic factors [2] . In Switzerland, 7% of men and 22.6% of women over the age of 50 will suffer a femoral neck fracture some time in their future [26] . The Swiss Federal Office of Health (Bundesamt für Gesundheit BAG) estimates the incidence of hip fractures (osteoporotic and other) per 1,000 person years to be between 0.32 for women and 0.33 for men over 50 and 36.51 for women and 23.67 for men over 90 [27] . In contrast, the incidence for femoral shaft fractures is much lower and seems to have remained more or less constant over time [28] [29] [30] .
These injuries often lead to a marked decrease in patients' quality of life. A recent outcome study by Pretto and coworkers showed, as other researchers had already shown for other countries, that Swiss patients suffering from a hip fracture sustained and treated in Switzerland could expect a marked decrease in quality of life and an increase in morbidity and mortality. A total of 17% of previously community dwelling patients had to enter a nursing home as a direct result of their injury, and 30% of patients reported a post-operative impairment in their ability to perform activities of daily living [31] . It is therefore no wonder that in the case of a hip or femur fracture sustained abroad, every effort is made to turn the odds as much in the patient's favour as possible. However, the discussion on what these efforts should be remains controversial. On one hand, literature favours a certain time frame for definitive surgical intervention [9] [10] [11] [12] . So, from a strictly surgical point of view, surgery abroad seems to make sense, as long as surgical skills, technical equipment and hygienic conditions similar to those in Western Europe can be offered [8] . On the other hand, patients and their relatives are weary of treatment under unknown and unfamiliar conditions, and psychological and social factors will certainly influence outcome. Our study does not reveal the underlying causes for the unexpected results concerning outcome. Different explanations could exist, of which the two most probable are discussed here: First: Studies describe differences in treatment and outcome of hip and femur fractures, even when just comparing different European countries, that are obviously bigger and more relevant than the medical community, or insurance companies for that matter, might like to think [32, 33, 10] . Anecdotical evidence provided during the telephone inter- views suggests that the level of nursing care and hygienic standards was often below what patients were used to from a Swiss hospital. More than once, patients told stories about "not being washed for several days" or "not getting food". These problems were by no means limited to hospitals in Southern Europe or North Africa. This does not necessarily explain surgical complications like implant problems or nonunion, leading to a second intervention. However, it could play a part in functional outcome or the persistence of pain. There are for instance studies linking the development of post-operative chronic pain to the quality of perioperative pain management [34, 35] . Second: Ethnological and psychological factors influence surgical outcome in ways not yet fully understood. Recent research on these topics cites factors like anxiety, depression, distress and the feeling of not being in control as influencing objective medical results in a negative way [36] [37] [38] [39] [40] [41] . One can only speculate about the influence of language barriers, cultural misunderstandings and ensuing mutual distrust. In an interesting study in Sweden, Krupic and coworkers could show how ethnicity and its associated factors influenced surgical and functional outcome, even when all patients (immigrants and Swedes), from an objective medical point of view, received comparable treatment within the same medical system [34] . Whatever the reasons for complications, they obviously outweighed the "time to surgery" advantage that all patients in our study who were operated on abroad had over their counterparts operated on after a repatriation transport back to Switzerland (see table 4 ). In this context it is interesting to note that patients who were flown back prior to surgery spent on average only 1.7 days in a hospital abroad. This proves that repatriations could be organised and effected swiftly enough. Another interesting finding illustrated in table 4 was the fact that surgery abroad by no means shortened overall hospital stay. Patients operated on abroad and then transported back home at a later date were always admitted to a hospital in Switzerland and never discharged home or to a rehabilitation unit directly after transport. Therefore, both patient groups spent about the same number of days in hospital, with a possible tendency towards a shorter overall hospital stay for patients operated on in Switzerland (MV 15.7 days for patients operated on in Switzerland vs 16.6 days for patients operated on abroad, see table 4). The only difference was in the number of days spent in a hospital abroad versus the days spent in a Swiss hospital.
Limitations
This was a antispective, descriptive, but not randomised study. The study sample as a whole was small. As well as that, it has to be noted that we only studied patients who were brought back to Switzerland by airoplane. This might influence patient selection, since it could be argued that patients who, owing to the lack of insurance or other financial coverage, face a long, tedious and painful land transport might more readily opt for a surgical intervention abroad, before being transported back home, whereas patients with the option of a speedy air repatriation might prefer repatriation. However, there exist no data to either support or reject this assumption. Anyhow, air repatriation remains the only option for patients being taken home from outside Europe. We could describe the different pathologies and the surgical interventions for each case, as well as the ensuing complications (see table 3 ). However, owing to the small numbers, a statistical analysis of the subgroups was not possible. Likewise we had no information on the skill and experience of the surgeons or the staff training or hospital equipment abroad. While it is accepted that all of these factors influence outcome, we could not describe or further differentiate them. An advantage of our study is that it did not focus on surgical outcome at the time of hospital discharge, but rather on patient outcome and quality of life six months later.
Conclusion
Patients with hip or femoral fractures sustained in a foreign country had fewer complications and a better functional outcome if repatriated and operated on in Switzerland than if operated on abroad. The reasons for this unexpected result remain unclear, although medical, ethnical and psychological factors could well play a part. In our study, the shorter time delay to surgery did not play in favour of patients operated on abroad. Surgery abroad did not shorten patients' overall hospital stay. Our study sample was small and possibly influenced by socioeconomic factors and better overall health status (people healthy and wealthy enough to travel). Our results need to be tested in a larger study and also with different types of injuries or pathologies, before definitve statements on repatriation decisions and recommendations for treatment abroad can be made.
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